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SOTIS, FOREST CONDITIONS AND SITE TYPES IN THE CLAY BELT (SECTION Beh), 


BOREAL FOREST REGION, QUEBEC 


by 
Guy Je Lemieux* 


DESCRIPTION OF THE REGION 


The region studied covers the lower part of the Bell and Laflamme 
drainage basins from Hurauvit township to Lake Mattagami. It occupies the very 
heart of the northern clay belt, classified as Section B.l} of the Boreal Forest 
Region. 


The underlying geological structure is made up of Precambrian granites 
and strips of ellipsoidal lava and other intrusive rocks, The only exception is 
a quite extensive mass of gabbro and anorthosite a few miles south of Lake 
Mattagami, which is referred to as the "Bell River Complex". (Douglas 1936, 
Auger and Longley 1939, Iongley 193, Freeman and Black 19}, Beland 1950). 


With the exception of a few low mountains near Lake Mattagami, rock 
outcrops are very few and limited to the river banks where the water flow has 
stripped them of their heavy clay mantie. 


Most of the area is covered with a thick undulating layer of a 
massive, compact, unstratified, impervious, brownishegray clay which, as noted 
by Maclean and Bedell (1955), also occurs in other parts of the clay belt. 
That would indicate that at least one period of local glaciation followed the 
recession of glacial Lake Ojibway. The absence of angular rocks and cobbles, 
often characteristic of till, may be explained by the fact that for a distance 
of more than 100 miles, the glacier had no other material to transport but 
varved clays, which it mixed thoroughly and compacted into place, The only 
varved clays found are in steep banks eroded by streams and everywhere they 
are covered by ten to fifteen feet of till. In a few scattered lower spots a 
thin layer of alluvial sandy loam covers the clay. 


The soiis: 


Without doubt this is a region where climate favors podzolisation 
whenever internal drainage is sufficient. One need only observe the podzols 
on permeable alluvial material. Meteorological data from Halliday (1937) and 
Villeneuve (196) show that the type of climate is much the same as that of 
Section B.1, where podzolisation is general. But here the compactness of the 
clay impedes water penetration, and even in the best drained locations eluviation 
is slight, resulting at best in a very weak podzol. Six types of profile are 
encountered: 
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ape A" is found on the driest sites, on top of steep knolls. There, 
horizon or oblique drainage is good enough so that no sign of water is 
noticeable in the profile. 


Profile of soil type "A" 


Ao L + in, Leaves or hypnum mosses 
Fei 2 in. A fibrous mor with very thin humus 
Ag Traces Mostly a few white specks 
B 2-) ine Greyish-brown clay, only slightly differentiated 
C Compact, massive, bromishegray clay 


"BY is found on slightly fresher sites on flat tops and slopes. 
There is a STight water seepage in the top inch of "C"™ and bottom of "B", 


&O L Lin. leaves or hypnum moss 

F 2 in. Fibrous 

H & ine Granular ) 
B 2-3 in. Greyish-brewn clay, pseudo—}crumb or fine shotty structure 
C Compact clay 


Type "C" is found on moist sites on lower slopes. Water is either telluric 
or stagnante 


fig L 2 ine Hypnum and Sphagnum mosses 
Fie 2 in. Hali-decomposed mosses laced with roots 
H iL ine Greasy mor. Moist 
Ay 1 ine Hydromorphie horizon saturated with water. Very dark 
brown. Mixture of organic and mineral material. 
G Compact clay 


“D"® is found at the foot of slopes either on the sides of a small creek 
or on the border of a muskeg, Water is telluric in the first case and stagnant 
in the second, 


Ao lar ge ~ 6 ine Mostly Sphagrium mosses partly decomposed 
H2-k in. Oozy hydromor with or without rotten smell, saturated 
with water — 
&y Traces Dark brown to black 
G Heavy clay. Dark grey 


HE’ is found in muskegs, either treeless or with poor stands, It is 
essen an accumulation of organic matter up to two feet thick on clay. 
It is saturated with stagnant water to within six inches from the tope 


lee uP" is a glei podzol with concretions, found on flat lowlands with 
Ted ag sandy loam on top of the clay. The profile has developed in the sandy 
oam Po 
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As will be seen presently, profiles "C" and "D" were found wuder good 
or medium stands depending on whether they were located on slopes from creeks or 
slopes from muskegs, It seems that on slopes from creeks water keeps moving and 
so it is more oxygenated. Roots never penetrate the clay nor the water level. 


Chemical analyses were made of a few soil samples and the results are 
shown in Table 1. The reaction of the different horizons should be noted. 
Though the parent material is almost neutral compared to the usual sandy loam 
material in Section B.1, the organic layer has similar pH values in both Sections 
for the same fertility classes. Available nutrients in the organic layer also 
show the same trend. 


DESCRIPTION OF THE FOREST 


e classes: 


The whole area was burned at least once in the last 150 years. A 
few old stands, 120 to 150 years old, are still found in wet locations, Young 
stands 50 years old cover part of Kanikwanika Island while most of the forest 
along the Lafiiamme and Bell rivers down to Taibi Lake is 70 to 90 years old. 
Along the Daniel and the Sturgeon Rivers, and from Talbi Lake to Mattagami Lake 
on the Bell, the forest is over 1190 years old. Stands on the better sites are 
overmature, and becoming two-storeyed through decay end windfall. A few small 
patches of younger hardwoods are found along the portage trails, Finally the 
forest in the Laurier Mountain area south of Lake Mattagami is 65 years old, 


Speciss: 


The dominant species of the area is black spruce (Picea mariana). 
is penses either in pore stands, or with . slight admixture oF pine 
Pinus Banksiana), white birch (Betula ifera) or trembling aspen (Populus 
tremuloides). The two last species may sinc aa pure hardwood stands . White 
spruce ea glauca) and balsam fir (Abies balsamea) are found mostly as 
undergrowth =i sometimes as codominants in those hardwood stands. Balsam fir 


becomes abundant only as a secondary succession stage in overmature black spruce 
stands of site Class II, as in the Hypnum type. 


Tamarack (Larix laricina) is found mostly as young open stands on 
flood flats along the large rivers, between the commercial stands of the 
interior and the strip of alders and willows on the river bank. 

Types: (See Table 2) 
z Hardwood stands: 
Birch and aspen stands are quite abundant on slightly elevated 


river banks, on some well-drained drumlin tops and on mountain sides. They 
are typical herb forests. 


ups 


The (a) Aralia-Diervilla and (b) Aralia-Cornus types were found on an 
®A" profile on high ground, whereas the (c) Aster~Aralia type was found on a "B" 
and the (d) Iycopodium-Rubus type on a "C" profile along a lake shore. Usually 
there are a few co-dominant softwoods and the sparse regeneration consists 
essentially of black spruce, balsam fir and a little white spruce, The two 
hardwood species are very healthy and show no signs of die-back. 


II WMixedwood stands: 


Two tyves of mixedwood stands are found. One, the (a) Cornus-Maianthemum 

type, was escassicnally found on momtbein slepes, and had up to 50% softwood, 

inly black spruce and balssm fir, The other, the (b) Hypnum-Cornus type, was 
foumd on the tops and upper slopes of drumlins, Species composition was about 70% 
black spruce and 25% white birch and trembling aspen plus a few jack pines. In 
this type, Petasites palmatus was sometimes present in small patches, but it did 
not seem to warrant a separate classification, since the composition and yield of 
the stands did not differ from the regular Hypnum-Cornus type. 


Both types were found on "B" profiles, and despite the difference in soils, | 
these types have the same composition and yield values as the same types in SectionB.L 


Though hardwood and mixedwood stands sre quite numerous, they are never 
very extensive and are only temporary. 


TII Softwood stands: 


Most of the area is covered with softwood, mainly black spruce. The 
distribution of the site-types seems to be related to the degree and kind of 
drainage, of which six general conditions prevail. They are: (1) well-drained 
sites, (2) humid and (3) wet sites with telluric water, (l) humid and (5) wet 
sites with stagnant water, and (6) muskegs. 


The well-drained sites support stands of the (a) Hypnum type and the 
profile is of the "A" or "B® type, the same as wider most of the hardwood and 
mixedwood stands, The difference in species composition seems to depend, among 
other things, on the intensity of the fire at the origin of the stand and on the 
seed supply available after the fire. 


Many of the Hypnum stands contain 5% to 10% jack pine either of the same 
age or 10 to 20 years older, which indicates a particular facies of the type after 
firee 


In moving down a gentle incline towards a creek one passes from the 
(a) Hypnum type to the (b) Hypnum-Sphagnum type, then to a (ce) Sphagnum-Polytrichum 
or a (d) Sphagnum-Petasites type. Water comes eloser to the surface and affects 
the formation of humus, but this water seems to be still moving horizontally, 
slowly indeed, but enough to prevent stagnation, The greater moisture has a 
counterpart in the vegetation--the Sphagnum mosses replace more and more the 
am mosses, and alders (Alnus incana) form a dense mdergrowth, covering up 
r) of the area in the last three types. The Hypnum-Sphagnum type is found 
on the "C" type of profile whereas the Sphagnum-Polytrichum and Sphagnum-Petasites 
type are found on the "D" type. These three types have the same site quality as 
the Hympnum type, reaching 38 to hO feet in height at 50 years, and there is very 
little jack pine in the stands, These types seem to be more abundant in the clay 
belt because of the peculiar drainage conditions. 
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In proceeding down a slope towards an open muskeg, one finds the same 
succession of types as in Section B.1l. First one crosses a (e) Kalmia~-Iedum type 
(or a local variant of this type, the Iedum type), then a (f) Sphagnum-ledum type 
finally reaching the open muskeg of the (g) Ledum-Chamaedaphne type. The 
accumulation of organic matter becomes thicker as one approaches the muskeg and 
there the peat reaches a thickness of 2 to 3 feet. Drainage is very poor and the 
ground water is stagnant. 


The Kalnia-ledum type was found on a wide range of profiles, that is, 
on "C" and "D" profiles on clay, on "F" profiles on alluvial sandy loam, and some- 
times on the thinner "E" profiles. Though the type is mostly confined to the 
transition zones between muskeg and high ground, it is also found on high ground 
where drainage was impeded, probably due to the irregular relief of the underlying 
clay. 


A local variation of the type is the ledum type where the only conspicuous 
difference is the absence of Kalmia ustifolia, The stand characteristics are 
ccurs eithe 


the same. The Sphagnum-ledum type o either on a "D" profile with stagnant 
water or on peat up to 20 inches thick. 


Both types have the same site index and rate of growth as their 
counterparts in Section B.1. 


As mentioned above, along the Daniel and Sturgeon Rivers, and from Taibi 
to Mattagami Lake on the Bell, the forest is about 110 years old. At that age, — 
stands of site classes I and II are overmature. In the Hypnum type, for instance, 
the canopy opens up and an wnderstorey of balsam fir invades the stand. The invasion 
by balsam fir is accompanied by the appearance in the moss carpet of large patches of 
Hylocomium liferum which seems to associate mostly with balsam fir. Only in this 
sector has Faisan fir any great importance. It seems that the poor representation 
of balsam fir in the area as a whole should be imputed to the origin of the stands, 
since it becomes abundant as second growth in overmature black spruce stands on the 
better sites. 


DISCUSSION 


If one compares these site types with those already described by Linteau 
(1955) for Section B.1, one cannot help but notice the close resemblance between thems 
The same site types occur in B.) with the same stand composition. The only difference 
between the two sections is in their distribution, The clay belt with its huge area 
of low relief favors a greater representation of poorly drained situations with the 


corresponding site types. 


Data compiled to date show that, for each site type, the rates of growth 
in height and diameter are consistent in both sections. These data will be 
published shortly in a stand and yield table. 


Chemical composition of the organic layer also adds to the points of 
resemblance between identical types of the two sections. 


Thus, it appears that the site types described for the Eastern Boreal 
Forest are consistent units and constitute a sound basis for further investigation 
in synecology, forest management and timber yield. 
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Table 1 Chemical Properties of Soils 


Availabe Ave Ca Mew XK 


Site Class Soil Horizons pH Cations m/l00gs me/l00gs Me me 

H 4.8 30.69 21.32 hell 3.77 

I B Sel 7023 hay 1.75." 0.83 
CG 603 

H 4.7 21.0) 10.22 3,08 3.92 

tf B Bel 3ei1 10h 0.97 03h 
C 643 

H Led 710 2015, 248 92.33 

III B 520 holly 1628 » 1437 0857 

H 4.3 5670 2,05 “1.38 1.h5 
IV G 6.3 

a Date Due 


Fe Mn P 
mé me ppm 


ol72 -188 58 
e015 4316 23 


0232 25h 56 
0298 9213 21 


e391 Ohl 13 
2895 ,016 9 


0239 0,016 12 


| 
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Table 2 Site Types 

. 

er Type Dominant species* Site types Site Class Profile type Occurrence 
ta swe)  ratia-Diervilla I A Abundant 

- tee Aralia-—Cornus I A Abundant 

eeret we O= (tl Aralia~Aster I B Abundant 
wo - tA IycopodiunRubus I Cc Occasional 
wB - bS - DF Cornus~-Maianthemum I A —-B Occasional 

redwood ws ) 

bS = wB - ti = (jP) Hypnum-Cornus II B Very abundant 

‘ 

4 bS = (§5P) Hypnum II A=B Very abundant 
bS ~ Al Hyprun-Sphagnum II BeC (t) Very abundant 

: bS = Al Sphagnum-Polytrichum II C (t) =D (t) Occasional 
bS = Al Sphagnum~Petasites iz C (t) = D (t) Occasional 
bS Kaimia-Ledum TIr gaint foal s) Very abundant 
bS Sphagnum=Ledum IV D (8s) = E Very abundant 


x Species are listed in order of importance 
L) ~ Species in brackets indicate occasional companion species 
i ~ Telluric water 
- Stagnant water 
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